Purpose -The purpose of this paper is to investigate the relationship between human resource management (HRM) practices and workers' overall job satisfaction and their satisfaction with pay. Design/methodology/approach -The paper uses British data from two different cross-sectional datasets. It estimates probit models with overall job satisfaction and satisfaction with pay as subjective dependent variables. Findings -After controlling for personal, job and firm characteristics, it is found that several HRM practices raise workers' overall job satisfaction and their satisfaction with pay. However, these effects are only significant for non-union members. Satisfaction with pay is higher where performance-related pay and seniority-based reward systems are in place. A pay structure that is perceived to be unequal is associated with a substantial reduction in both non-union members' overall job satisfaction and their satisfaction with pay. Although HRM practices can raise workers' job satisfaction, if workplace pay inequality widens as a consequence then non-union members may experience reduced job satisfaction. Research limitations/implications -The data sets used in the analysis are cross-sectional, presenting a snapshot of impacts of HRM practices on job satisfaction at a particular point in time. Dynamic effects are therefore not captured. Originality/value -The paper adds to the empirical literature on effects of HRM practices, focussing on impacts on both overall job satisfaction and satisfaction with pay. A novel feature of the paper is the use of two separate data sets to develop complementary empirical results.
Introduction
The past two decades have witnessed a burgeoning literature on the economics of job satisfaction [1] . There is also a large human resource management (HRM) literature that emphasises the influence of so-called "high-performance workplace practices" on job satisfaction and hence employee performance. The HRM literature can be sub-divided into empirical studies, which in the case of the UK are primarily based on the Workplace Industrial Relations Survey (WIRS) series, and a considerably larger number of studies that typically rely on case study analyses [2] . Relatively few attempts have been made to combine the job satisfaction and HRM literatures. A primary objective of this paper is to present new empirical evidence on the impact of HRM practices on workers' overall job satisfaction and their satisfaction with their pay.
It is possible that HRM practices are a substitute for unionisation. If HRM policies raise overall job satisfaction, and (especially) satisfaction with pay, then the motivation to join unions could be reduced. A second objective of this paper is thus to investigate whether HRM practices have a different impact on the job satisfaction of union members as opposed to non-union members.
There is a longstanding interest by economists in the role played by pay and reward structures in determining worker effort, performance and job satisfaction. However, the focus of this literature has tended to be on the impact of workers' own pay or their comparison wage. Little is known beyond particular cases about the impact of the distribution of pay within a firm on worker performance. This is intriguing because there is a growing literature, which advocates the implementation of contingent, and implicitly variable, pay structures that encourage wage dispersion [3] . As such, a third objective of this paper is to analyse the impact of perceived pay inequality on workers' job satisfaction.
To investigate these issues we analyse two British datasets, the "Changing Employment Relationships, Employment Contracts and the Future of Work Survey" (CERS), conducted in 2000, and the 1998 Workplace Employment Relations Survey (WERS). The CERS and WERS datasets differ and complement each other in that the former has a larger proportion of workers from small firms (i.e. those with less than ten employees), whereas WERS excludes establishments with fewer than ten employees. This means that WERS excludes 73 per cent of the 1.3 million establishments in the UK (Cully et al., 1999) . However, WERS covers 82 per cent of employees, making it representative at the employee level, whereas CERS is representative of establishments. These differences in coverage mean that our two datasets can thus be seen as complements in the analysis.
To allow a comparison of the findings from the two datasets we construct a set of covariates that are as consistent as possible. In terms of HRM practices, we identify the following sets of variables: work organisation, supervision, employee involvement/voice, recruitment and selection, training and learning, and pay practices. In addition, we include variables for the workers' perception of pay inequality in the workplace and whether it is unionised. Note that our comparison of the two datasets can only be performed with respect to the workers' satisfaction with their pay, since the WERS dataset does not include a variable for overall job satisfaction. We construct dependent variables in a simple binary form to ease interpretation of results.
The remainder of the paper is broken down as follows. In section 2 we briefly review the theoretical and empirical literature on job satisfaction and then discuss the literature on the impact of HRM practices on worker performance. The issue of pay inequality is also introduced. Section 3 describes the two datasets used in the analysis together with our econometric methodology. In section 4 we discuss the findings of our analysis of the impact of HRM practices on workers' overall satisfaction with the job and satisfaction with pay. This section also examines the differences in outcome between union and non-union members, followed by a discussion of the impact of pay inequality. Our conclusions follow in section 5.
Job satisfaction and HRM practices: theory and literature
Various theories of job satisfaction have been developed by psychologists and management scholars. They tend to assign different degrees of importance to sources IJM 29,7 of satisfaction [4] , which can be classified as either intrinsic or extrinsic. Intrinsic sources depend on the individual characteristics of the person, such as attitudes. Extrinsic sources are situational, and depend on the environment, such as workplace climate. Theories which rely on extrinsic sources are more typically adopted by economists, albeit by reference to a different terminology, whereas intrinsic sources are more commonly associated with other social sciences (Luchak, 2003) .
Traditionally, economists have embraced job satisfaction with "professional suspicion" (Freeman, 1978 p. 135) because it is a subjective variable. In 2000, it was still possible to state that the study of job satisfaction by economists is "still in its infancy" (Blanchflower and Oswald, 2000, p. 8) [5] . However, the empirical analysis of job satisfaction either implicitly or explicitly draws on the theoretical models discussed above, and in so doing job satisfaction is specified as a function of several individual and job characteristics, and ultimately interpreted as a utility function (Clark and Oswald, 1996; Easterlin, 2001) .
Some studies show that certain HRM practices, such as working in teams, greater discretion and autonomy in the workplace and various employee involvement and pay schemes, do motivate workers and hence generate higher labour productivity (Cully et al., 1999; Boselie and Van der Wiele, 2002) . However, overall job satisfaction need not increase if effort is a "bad" and the aim of workers is to maximise the returns from the exerted effort.
In terms of the relationship between pay and job satisfaction, Clark and Oswald (1996) show that a workers' reported level of well-being is weakly correlated with their income, whereas Belfield and Harris (2002) find no evidence of such a relationship for those working in higher education. There is mounting research into the weakness of the link between income and life satisfaction, as in the happiness studies of Layard (2003 Layard ( , 2006 and Clark (2005) showing that despite rising wages there are stagnant levels in job satisfaction. Other studies show that it is relative income, rather than own income, that matters for job satisfaction (Clark and Oswald, 1996) . Still, some studies contest the importance of relative income at lower pay levels (e.g. McBride, 2001) , or highlight the importance of real income (Greene and Nelson, 2007) .
A wider literature exists on the effects of introducing new pay practices in companies (see, e.g. Black and Lynch, 2004; Booth and Frank, 1999; Cappelli and Neumark, 1999; McCausland et al., 2005; Lazear, 2000) . Yet, empirical evidence is lacking on the relationship between such practices and job satisfaction. There are also very few studies that seek to examine the relationship between the pay distribution within a firm, including the perception of that distribution by a worker, and individual worker performance or their job satisfaction [6] . An exception is Bloom and Michel (2002) , who discuss the advantages and disadvantages of dispersed and compressed "actual" pay structures. Dispersed pay structures may induce higher levels of performance as employees have to work harder to move up the pay ladder. This is consistent with the notion of promoting the "star" workers in a competitive environment and the provision of compensating differentials for high-risk jobs. However, consistent with the prediction of tournament theory (Bloom and Michel, 2002) , dispersed pay systems may also be linked to workforce instability and higher turnover. On the other hand, compressed pay promotes team effort and cooperation by creating a more egalitarian workplace, which tends to reduce turnover (Beaumont and Harris, 2003) . However, it may discourage effort above a certain minimal necessary level, and may be perceived as unfair, not least because of free-rider problems. Hence, it is usually difficult to accurately identify the effect of the pay distribution within a firm on workers' job satisfaction.
Data and methodology
We use two British datasets for our empirical analysis. The CERS was commissioned by the Policy Studies Institute as part of the Future of Work research programme. The data were collected between July 2000 and January 2001, and the main aim of the Survey was to identify and describe the key changes in British employee relations. Two data collection methods were used: interviews and self-completion questionnaires. The one-hour interviews were personal, paper-based, conducted in the home, and totalled 2,466 responses. Self-completion questionnaires were returned by 2,349 respondents, representing a 95-per cent response rate. Once we omit respondents with missing values on key variables and the self-employed (334), the sample size reduces to 1,518. The WERS contains a much larger sample of workers (19,890 after allowing for missing data), and has the advantage that responses are obtained from both employees and their managers.
The CERS data set contain a question on overall job satisfaction. This asked workers to report levels of overall job satisfaction on a seven point scale from "completely satisfied" to "completely dissatisfied". The majority of the respondents to the survey are satisfied with their job or better, the modal group being "satisfied". The distribution of job satisfaction that we observe is consistent with other British studies showing that reported levels of satisfaction are very high (Millward et al., 1999; Oswald and Gardner, 2001; Blanchflower and Oswald, 2004) . These results may reflect a self-selection effect insofar as workers sort themselves into the jobs that they like and quit those they dislike. However, this explanation is likely to overestimate workers' ability to find a suitable job match. For ease of interpretation we collapse the job satisfaction responses into a binary variable form, where a value of one denotes satisfied or better, taking up 84.0 per cent of the sample. Whilst we report results for overall job satisfaction in the collapsed binary form, we also report -if relevant -the effects of practices on this variable in its original scale form.
A similar question is asked in the CERS about workers' satisfaction with pay. Again, we model the determinants of workers' satisfaction with their pay, with a collapsed binary dependent variable with the value one denoting satisfied or better (58.6 per cent of the sample). Again, some of our reported results also use the variable in its original scale form.
Unlike CERS, a drawback of WERS is that it does not contain an equivalent question on overall job satisfaction. WERS does ask workers about their satisfaction with pay. Here, the set of categories varies from "very satisfied" to "very dissatisfied" on a five point scale. The modal group in WERS is again 'satisfied' with pay. In WERS we recode the original five-point variable into a binary variable, where one denotes satisfied or better (35.3 per cent), and we also report some significant results for the variable in its scale form. In terms of HRM practices, employees in CERS are less likely to work in teams, get involved in improvement groups or be in firms that offer profit-related pay. Conversely, employees in WERS are less likely to be supervised, or work in firms that encourage both training and skill development. We conjecture that IJM 29,7 the complementarity of CERS and WERS makes an analysis of both datasets potentially very revealing.
Following the theory and previous literature discussed above, job satisfaction, S, can be expressed as:
where X refers to a vector of worker, job and firm characteristics, including whether the worker is a union member [7] . Worker characteristics include age, gender, marital status, number of children, highest educational qualification and union membership, whereas the job and firm characteristics include workers' occupation/skill level and firm size. Unlike the previous literature, a vector of variables reflecting human resource management practices, HRM, is included in the model and classified under the following headings:
. work organisation;
. supervision;
. employee involvement;
. recruitment and selection;
. training and learning; and .
pay practices, including seniority-based pay and performance-related pay.
INEQUALITY refers to workers' perception of the pay distribution in the firm and in particular whether is regarded as unequal or not. Hamermesh (2004) has warned about the inclusion of subjective covariates when the dependent variable is itself subjective. We defend the inclusion of this particular variable on the grounds that perception of pay is probably what is most important within a firm. If the distribution of pay is regarded as unequal and this reduces workers' job satisfaction then either management needs to change that distribution by altering its pay practices, or if it is based on a misperception of the pay distribution then management needs to improve information flows in the firm.
Results

The effect of HRM practices
The results in Table I show that after controlling for a wide range of personal, job and firm characteristics, several HRM practices have a statistically significant effect on job satisfaction [8] .
Creating workplaces which embed "on-going learning" has a highly significant effect on job satisfaction, insofar as it increases the probability of a worker being either completely or very satisfied by 16 percentage points, and the probability of being satisfied (as opposed to dissatisfied) by over 9 percentage points. This result is consistent with the HRM literature where on-the-job learning figures prominently among practices that enhance employee motivation and commitment (Doeringer et al. (1998) . In turn, employees reciprocate by increased effort and productivity. Interestingly, the provision of employer provided education and training is only marginally significant and of small impact, suggesting that workers prefer continuous on-the-job instruction to off-the-job training. This finding supports the results reported Workers' job satisfaction recently by Schmidt (2007) in his analysis of the relationship between job training satisfaction and overall job satisfaction. In the models for satisfaction with pay we construct training variables that are comparable for CERS and WERS. Firms are classified into those that offer either training or continuous skill development, and those that offer both training and skill development, which are compared to the base firms that offer neither. For CERS there is no statistically significant relationship between the training variables and satisfaction with pay. For WERS, workers who receive training and encouragement to develop skills are more satisfied with their pay.
Furthermore, in WERS those workers who work in firms that offer both training and encouragement to develop skills are more likely to report that they are "satisfied", or better, with their pay. One explanation for the difference in our results between CERS, where training and learning variables are not significant, and WERS may be the fact that CERS contains a higher proportion of micro firms, which typically offer very little training or opportunity for continuous skill development, whereas the WERS includes more medium-large firms, who tend to offer more training.
Constant direct supervision, meaning that the employee can be seen all the time by a supervisor or a manager, has a significant negative impact on job satisfaction. In contrast, the fact that "work progress can be visually assessed" by a supervisor has a small but positive effect on job satisfaction. Thus, whereas close supervision of work is disliked, perhaps because it is associated with a feeling of being controlled, workers do like some feedback on their performance. This suggests that some monitoring is actually desirable, not only for the employer -as predicted by agency theory (see Eisenhardt, 1989 ) -but also for the employees. These findings are consistent with the view that HRM practices enhance employee participation, voice and creativity, thereby increasing job satisfaction, motivation and workplace performance. However, there is no evidence from CERS that these variables affect satisfaction with pay, whereas in WERS "supervision of work progress" does have a statistically significant and positive effect on satisfaction with pay, albeit small in magnitude.
Table I further shows that teamwork has an effect on job satisfaction that is only significant at the 10 per cent level and the marginal effect is quite small. The finding that teamwork has little effect on job satisfaction is interesting because it is often advocated as one of the most important HRM practices (Osterman, 1994a; MacDuffie, 1995; , and has been shown elsewhere to have a significant impact on employee productivity, commitment, and job satisfaction (Griffin, 1988; Banker et al., 1996; Batt and Appelbaum, 1995) . Our results are perhaps in keeping with the behaviour in organisation literature, which warns of the negative effects of increased pressure from peers in the team. Barker (1993) speaks of "concertive control", whereby the management's supervision is multiplied by peer surveillance. It is also interesting to note that there is no statistically significant relationship between teamwork and workers satisfaction with their pay, as one might expect, given the findings that workers are more satisfied when their own progress and performance are monitored.
Job autonomy is captured in the model for overall job satisfaction in the CERS dataset by the organisation of work in such a way that individual performance can be differentiated from that of one's peers. This variable has borderline significance.
In the models of satisfaction with pay, job autonomy is reflected in the worker's influence over job tasks, the pace of work and how the job is done. In CERS, only IJM 29, 7 influence over the pace of work has a borderline significant effect on satisfaction with pay, whereas in WERS all three measures of work organisation are highly significant. In general, workers with greater job autonomy are more satisfied with their pay, and influence over the pace of work is amongst the larger effects.
A set of five variables relates to employee involvement or channels through which workers can voice their grievances or view. These employee involvement variables can be placed on a scale from the most passive form of involvement (information dissemination) to the most engaging form (management holds meetings with employees). The idea of an employee involvement "continuum" was initially proposed by Freeman and Lazear (1995) , and has been tested by Addison et al. (2000) . However, many of these variables have an insignificant effect on job satisfaction in our model, the exception being "management holds meetings with employees". The variable has a very strong effect in raising job satisfaction. This finding may reflect a preference amongst workers for a simple and direct channel of face to face communication with management.
In the models of satisfaction with pay in Table I , the information dissemination variable is disaggregated, increasing in sophistication from "notice boards" to "e-mail or web site", whereas the same variables are used to reflect employee involvement. There is some evidence that workers are more satisfied with their pay the more technologically sophisticated the method of information dissemination used in the firm. To see this, we only need to compare the negative effect on the notice board variable with the positive (though not significant) effect on the e-mail and web site variables. With respect to employee involvement, workers are more satisfied with their pay when they are able to meet and express their views to managers, and the magnitude of this effect is very similar in CERS and WERS.
The effect of involvement in negotiation regarding initial pay raises workers' overall job satisfaction and, perhaps unsurprisingly their satisfaction with pay. What is interesting, however, is the finding that the effect of initial pay negotiation on overall satisfaction is comparable or even larger than it is for satisfaction with pay. This finding suggests that allowing workers to negotiate over initial pay has spill over effects insofar as workers are more satisfied with the job as a whole. Table I also shows that seniority-based pay mechanisms, such as pay based on tenure, have a significant positive effect on job satisfaction. This is the traditional type of payment practice, designed to maximise effort from the firm's perspective while minimising risk for the worker. The probability of being "completely" or "very" satisfied is increased by 7 percentage points for workers in these firms. Interestingly, there is also a positive and statistically significant relationship between "pay based on tenure" and satisfaction with pay in CERS, but not in WERS. The results for CERS may come as a surprise to the advocates of "new" performance-related pay practices, given the dramatic decline of seniority-based pay mechanisms (Ornatowski, 1998) .
The effect of pay practices
However, there is contrary evidence from our analysis that workers are more satisfied with "new" pay practices, especially when pay is related to individual performance. This type of compensation system links rewards to individual performance by comparing their achievement to goals set previously. Thus, although individual, team and company performance-related pay practices have no statistically significant effect on overall job satisfaction, individual performance-related pay does increase a workers' satisfaction with their pay by as much as 11 percentage points in the CERS estimates. This effect is larger and more significant in CERS than in WERS, but is positive in both cases. Similarly, where the firm operates a profit sharing or option scheme, worker satisfaction with pay is enhanced.
The observed link between individual performance-related pay and satisfaction with pay is consistent with our earlier findings that workers prefer systems when work can be visually assessed and differentiated by co-workers. Why, then, is there no statistically significant relationship between performance-related pay and overall job satisfaction? The answer may simply be that workers agree with the principle of relating effort to rewards but suffer disutility from effort. Furthermore, creating a performance-pay link that is perceived as fair can be problematic, especially in the case of subjective performance appraisals where the appraisers may be suspected of giving biased judgements (Prendergast, 1999) .
In keeping with the existing literature on the determinants of workers' job satisfaction, our model for overall job satisfaction includes a variable reflecting comparison income, albeit one based on workers' own perception of their relative pay. Table I shows that where workers perceive their own pay to be relatively low this reduces their overall job satisfaction. This is consistent with existing evidence (Clark and Oswald, 1996) . We find that although workers are more satisfied with their pay when it is related to tenure and/or a system of performance-related pay, the "level" of pay or the additional reward reduces overall job satisfaction.
Union versus non-union differences in the impact of HRM practices
It is possible that the role of unions within the workplace has been replaced by the introduction of HRM practices, which have the potential to increase workers' job satisfaction and performance and hence offer competing services to those provided by unions. Although there is some debate about whether this substitution has in fact occurred (Machin and Wood, 2004) , it is still possible that workers are more satisfied if they can voice their concerns, for instance, via one or more of the HRM practices rather than indirectly via a union. Some groups of workers, such as the young, may not see a role for unions in resolving workplace disputes regarding pay and practices and consequently may not join a union. Therefore, it is appropriate to assess union-non-union member differences in the effect of HRM practices on their job satisfaction. The estimates reported in Table I already control for union membership; the marginal effect on union membership is insignificantly different from zero across all three models. Nevertheless, we investigate union-non-union differences in impacts of HRM practices on worker satisfaction by interacting union membership with the statistically significant HRM practices identified in the previous sections. The estimated models are otherwise identical, except for the inclusion of these interaction effects. We are essentially asking whether there is an additional effect of HRM practices on union members, over and above impacts across the whole samples. The overall and union interaction effects are shown in Table II. A general finding is that, for virtually all of the HRM practices, the main effects on job satisfaction are positive and statistically significant, whereas the interaction effects between union membership and the HRM practice are either negative or insignificant. Table II . Union differences in the effect of HRM practices and perceived pay inequality on overall job satisfaction and satisfaction with pay Both, workers' overall job satisfaction and their satisfaction with pay are higher where they can voice their views via meetings with employers, independent of unionisation.
In terms of skill development, it can be seen that where the job requires on-going learning or where both, skill development and training are encouraged by the firm, workers' overall job satisfaction and their satisfaction with pay is significantly higher. In contrast, the equivalent interaction effect for union workers is not significantly different from zero.
One interpretation of these findings is that HRM practices perform similar functions for non-union members as unions do for their members through bargaining over pay and working conditions. Just as unions are able to successfully negotiate over issues regarding pay and conditions of employment on behalf of workers so HRM practices play an important role in raising satisfaction with pay for non-union members. It follows that unions do not offer any extra role in raising satisfaction over job or pay relative to non-union establishments.
The effect of workplace pay inequality on job satisfaction
There is very little evidence on the impact of the distribution of pay in the workplace on job satisfaction in the extant literature. Workers may be concerned about inequality in the workplace simply on the basis of fairness or natural justice. Alternatively, a highly compressed pay distribution implies that there is little opportunity for advancement in the firm. There may also be a difference in attitude regarding workplace pay inequality between union members and non-members, the former being expected to be more egalitarian.
Returning to Table I , we see that after controlling for an individual worker's perception of being low paid, we find that a pay structure that is perceived to be over-dispersed is associated with lower levels of job satisfaction. These effects are substantial, especially in those firms where the "pay gap is much too big". The marginal effect on satisfaction with pay of perceived workplace pay inequality being "too high" or worse is over 27 percentage points. However, in WERS the only variable we could include is "Pay gap is small". The estimate for this variable is statistically insignificant.
A highly dispersed wage structure may alienate those workers at the lower end of the job-wage hierarchy because they feel under-valued. Our findings from CERS point in this direction. It is perhaps for this reason that Pfeffer and Langton (1993) have suggested that the best system of pay is one that is based on a mixture of seniority, productivity and credentials. Table II reports the interaction effects of perceived workplace pay inequality and union status for CERS and WERS. We find that unions do not add or reduce the impact of perceived workplace inequality on the probability of being satisfied or better with overall job or pay.
The findings with respect to perceived pay inequality are interesting insofar as they suggest that although many HRM practices raise workers' job satisfaction there may be a downside. If HRM practices, especially those related to pay, create a more unequal distribution of pay within the firm then workers' job satisfaction can be substantially reduced. IJM 29,7
Conclusions
In this paper we investigated the effect of HRM practices on workers' overall job satisfaction and their satisfaction with pay. After controlling for a large number of personal, job and firm-related characteristics, we find that HRM practices have a statistically significant, and in some cases substantial, effect on workers' overall job satisfaction and on their satisfaction with pay. Specifically, we find that workers enjoy on-going learning and job autonomy. Close supervision of work is disliked, but workers enjoy some visual assessment of their performance, suggesting that some monitoring is desirable. Furthermore, giving workers a "voice" through employee involvement schemes has a positive effect on job satisfaction. Managers who hold regular meetings with employees to enable them to express their views about work have the most substantial effect in raising job satisfaction. Satisfaction with pay is higher where seniority and individual performance-related schemes are in place. When we investigate differences in the effect of HRM practices on the job satisfaction of union members and non-members, we find little evidence that unionisation affects our general findings across our sample.
Finally, a pay structure that is seen as overly dispersed is associated with low levels of job satisfaction. Although HRM practices have a direct positive effect in raising workers' job satisfaction, it can be conjectured that there may be an offsetting negative effect on satisfaction and performance if these policies also raise pay inequality in the workplace. This clearly raises implications for the design and implementation of HRM practices, particularly with respect to pay and incentive systems. However, it should be noted that we measure the effect of perceived workplace pay inequality, rather than actual pay inequality, and it may be that the distribution of pay is misperceived. The implication would then be that information flows about pay structure should be improved if managers are concerned with their workers' job satisfaction. feel toward their job are not meaningless but rather convey useful information about economic life that should not be ignored". 7. Note that an identical specification is adopted for satisfaction with pay. 8. Since many of the findings for the personal, job and firm characteristics are in keeping with the existing literature, we do not dwell on them here.
